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Time evolution of the polarization is characterized by

 Precession in the local magnetic field

and/or relaxation.  
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Comparison of NMR with 
Nuclear−Detected Techniques

NMR µSR βNMR
Polarization: <0.001 >0.8
Detection: electronic anisotropic decay
Sensitivity: 1018 spins 107 spins
T

1
 range [s]: 10−5−102 10−8 − 10−4 10−3 −103

Depth: − 0.5mm 10 − 2000A
Rate: − 104 >106

Resolution [G]: 10−4 10 10−4

(γτ)−1
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Suitable Isotopes for βNMR at ISAC

Isotope I t
1/2

[s] γ[MHz/T] A
0

Yield [s−1]

8Li 2 0.8 6.3 0.33 108
11Be ½ 13.8 22 0.3 107
15O ½ 122 10.8 0.66 108
19O 5/2 26.9 4.6 0.71 108
17Ne ½ 0.1 0.33 106











Beam spot imaging: 8Li on Scintillator

A small beam spot is essential to enable experiments on high 
quality, small, single−crystal samples.

CCD image above shows where energy is deposited by α’s : 
8Li −> 8Be + e− + ν ,

 −> 2α

8mm









Data Acquisition and Control

In addition to event counting and histogramming, the 
DAQ system also:
� Controls RF frequency, phase, and amplitude 

modulation.
� Controls a beam kicker to pulse the beam.
� Controls beam polarization  ( +/− and off).

On the drawing board:
� A Paul trap will be added upstream from the 

polarizer to bunch the beam into very short pulses.
� A spin rotator will allow transverse high field 

expts.
� Dilution refrigerator.









� Use variable implantation depth to measure 
penetration depth in the Meissner state as a 
function of temperature and doping.

� Measurement of the magnetic field distribution 
and spin relaxation inside and around vortices by 
RF resonance.

Superconductivity





� Electronic states of impurities − hyperfine 
interactions and binding of shallow centers.

� Diffusion of impurities and site determination.
� Thin films − electrons confined to 2D systems.

Semiconductors



� Measure spin relaxation as a function of field and 
temperature to probe magnetic order and 
excitations.

� Use low energy implantation to study thin film 
magnetic multilayered materials − GMR.

Magnetism


